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Abstract
© Authors.  The  purpose  of  this  paper  is  to  specify  the  essence  and  the  specifics  of
implementation  of  the  pedagogic  technology  of  forming the  basics  of  future  mathematics
teachers'  professionalism using the potential  of  multimedia in higher education.  The major
research  method  is  pedagogical  experiment  (comprising  analytical  search,  ascertaining,
forming, and control stages) aimed at verifying the efficiency of the pedagogical technology of
forming the basics of future mathematics teachers' professionalism; statistic methods have also
been employed for checking efficiency and reliability of the experimental research results. The
participants  of  the  pedagogical  experiment  have been 290 students  (150 students  of  the
experimental  group and 140 students  of  the control  group)  of  the training area 44.03.01
"Pedagogical  education",  skills  profile  "Mathematics".  Theoretical  issues  on  the  nature,
structure,  criteria,  indicators  and  levels  of  formation  of  the  basics  of  future  mathematics
teachers' professionalism have been disclosed; the notion-category apparatus of the theory of
the teacher professionalism has been specified; there has been scientifically grounded and
developed the pedagogical technology of forming the basics of future mathematics teachers'
professionalism that  corresponds  to  the  structure  of  the  holistic  pedagogical  process  and
includes:  target  orientations,  conceptual  bases  and  regulations,  procedural  characteristics,
program-methodological support, and an appropriate combination of traditional and multimedia
tools. The results of the gradual introduction of the pedagogical technology of forming the
basics of future mathematics teachers' professionalism by means of multimedia technologies
indicate significant  positive shifts  in  the formation of  all  the components  of  the basics  of
students' professionalism, which was reflected in the positive dynamics of the criteria for all
indicators and generally indicates the effectiveness of the proposed pedagogical technology.
Research materials can be used to further improve the theory and practice of the professional
training,  in  particular,  in  the  training  of  future  mathematics  teachers  in  the  process  of




Future mathematics teacher, Multimedia technologies, Pedagogical technology, Professionalism
References
[1] Alayyar, G., Fisser, P., & Voogt, J. (2012). Developing technological pedagogical content knowledge in pre-
service science teachers:  Support  from blended learning.  Australasian Journal  of  Educational  Technology,
28(8), 1298-1316. https://doi.org/10.14742/ajet.773
[2] Alsawaie, O. N., & Alghazo, I. M. (2010). The effect of the video-based approach on prospective teachers' ability
to  analyze  mathematics  teaching.  Journal  of  Mathematics  Teacher  Education,  13(3),  223-241.
https://doi.org/10.1007/s10857-009-9138-8
[3] Bitter, G. G., & Hatfield, M. M. (1994). Training elementary mathematics teachers using interactive multimedia.
Educational Studies in Mathematics, 26(4), 405-409. https://doi.org/10.1007/BF01279523
[4] Cavanagh, M., & Mitchelmore, M. (2011). Learning to teach secondary mathematics using an online learning
system. Mathematics Education Research Journal, 23(4), 417-435. https://doi.org/10.1007/s13394-011-0024-1
[5] Derkach, A. A., & Mihaylov, G. S. (2001). The methodology and strategy of acmeological study. Psychological
journal, 4, 56-65
[6] Drijvers, P., Doorman, M., Boon, P., Reed, H., & Gravemeijer, K. (2010). The teacher and the tool: Instrumental
orchestrations in the technology-rich mathematics classroom. Educational Studies in Mathematics, 75(2), 213-
234. https://doi.org/10.1007/s10649-010-9254-5
[7] Emerson,  T.  L.  N.,  English,  L.,  &  McGoldrick,  K.  M.  (2016).  Cooperative  learning  and personality  types.
International Review of Economics Education, 21, 21-29. https://doi.org/10.1016/j.iree.2015.12.003
[8] Fedorov, V. A., & Davyidova, N. N. (2014). Management of development network for science and education in
modern socio-pedagogical conditions. Scientific Bulletin of National Mining University, 2(140), 126-132
[9] Fiorilli, C., Gabola, P., Pepe, A., Meylan, N., Curchod-Ruedi, D., Albanese, O., & Doudin, P.-A. (2015). The effect
of teachers' emotional intensity and social support on burnout syndrome. A comparison between Italy and
Switzerland. Revue Européenne de Psychologie Appliquée. European Review of Applied Psychology, 65, 275-
283. https://doi.org/10.1016/j.erap.2015.10.003
[10] Gluhova, T. V., & Bazhanova, S. V. (2013). ICT competence in modern education. Integration of education, 2,
130-134
[11] Gluzman, N. A. (2014). The methodological system of formation of mathematical competence of future primary
school teachers. Kazan pedagogical journal, 3(104), 73-80
[12] Gorbunova,  N.  V.,  &  Mokeyeva,  E.  V.  (2017).  Innovative  Educational  Environment  of  Higher  Educational
Institution. Man In India, 97(15), 21-40
[13] Gorbunova, N. V., & Sabirova, E. G. (2017). Pedagogical Design of Future Teachers' Personal and Professional
Route. Man In India, 97(14), 217-226
[14] Gorev, P. M., & Kalimullin, A. M. (2017). Structure and Maintenance of a Mathematical Creative Lesson as a
Mean of Pupils' Meta-Subject Results Achievement. EURASIA Journal of Mathematics, Science and Technology
Education, 13(6), 2701-2720
[15] Gorev, D., & Gurevich-Leibman, I. (2015). Experience of Integrating Various Technological Tools into the Study
and Future Teaching of Mathematics to Education Students. International Journal of Mathematical Education in
Science and Technology, 46(5) 737-752. https://doi.org/10.1080/0020739X.2014.1002550
[16] Haritonova, O. V. (2013). Innovative processes of mathematical education at a pedagogical university. Journal
IZVESTIA: Herzen University Journal of Humanities and Sciences, 162, 179-183
[17] Karpov, A. V. (2003). Reflexivity as a psychic property and methods of its diagnostics. Psychology journal,
24(5), 45-47
[18] Khrulyova, A. A., & Sakhieva, R. G. (2017). Forming of Informational Culture as a Necessary Condition of the
Level Raising of Higher Education. Man In India, 97(15), 211-225
[19] Kokkos, A. (2015). The Challenges of Adult Education in the Modern World. Procedia-Social and Behavioral
Sciences, 180, 19-24. https://doi.org/10.1016/j.sbspro.2015.02.079
[20] Kolmogorova, I. V. (2008). A cultural approach to the formation of pedagogical culture of a teacher. Izvestia of
Ural Federal University. Humanities, 60, 163
[21] Krapohl, E. (2014). The high heritability of educational achievement reflects many genetically influenced traits,
not  just  intelligence.  Proceedings  of  the  National  Academy  of  Sciences,  111(42),  15273-15278.
https://doi.org/10.1073/pnas.1408777111
[22] Kunter, M., Klusmann, U., Baumert, J., Richter, Voss, T., & Hachfeld, A. (2013). Professional competence of
teachers: Effects on instructional quality and student development. Journal of Educational Psychology, 105(3),
805-820. https://doi.org/10.1037/a0032583
[23] Lauermann, F., & König, J. (2016). Teachers' professional competence and wellbeing: Understanding the links
between  general  pedagogical  knowledge,  self-efficacy  and  burnout.  Learning  and  Instruction,  45,  9-19.
https://doi.org/10.1016/j.learninstruc.2016.06.006
[24] Levina, E. Y., Masalimova, A. R., Kryukova, N. I., Grebennikov, V. V., Marchuk, N. N., Shirev, D. A., Renglikh, K.
A., & Shagieva R. V. (2017). Structure and Content of e-Learning Information Environment Based on Geo-
Information Technologies. EURASIA Journal of Mathematics, Science and Technology Education, 13(8), 5019-
5031. https://doi.org/10.12973/eurasia.2017.00974a
[25] Lin, K., Sokolova, A. N., & Vlasova, V. K. (2017). Methodological Potential of Computer Experiment in Teaching
Mathematics at University. EURASIA Journal of Mathematics, Science and Technology Education, 13(7), 3539-
3552. https://doi.org/10.12973/eurasia.2017.00743a
[26] Luneeva, O. L., & Zakirova, V. G. (2017). Integration of Mathematical and Natural-Science Knowledge in School
Students' Project-Based Activity. EURASIA Journal of Mathematics, Science and Technology Education, 13(7),
2821-2840. https://doi.org/10.12973/eurasia.2017.00720a
[27] Masyukova, N. G. (2015). Methodological competence in the structure of professional competence of teachers.
World of science, culture, education, 3(52), 67-68
[28] Miller,  D.,  &  Glover,  D.  (2010).  Presentation  or  mediation:  Is  there  a  need  for  interactive  whiteboard
technology-proficient  teachers  in  secondary  mathematics?  Technology,  Pedagogy  and  Education,  19(2).
https://doi.org/10.1080/1475939X.2010.491236
[29] Monaghan, J. (2004). Teachers' activities in technology-based mathematics lessons. International Journal of
Computers for Mathematical Learning, 9(3), 327-357. https://doi.org/10.1007/s10758-004-3467-6
[30] Nagra, V., & Kaur, M. (2013). Social Maturity among Student Teachers. International Journal of Education and
Psychological Research, 2(1), 10-16
[31] Németh, B. (2014). Research and Development of Adult Education through Higher Education Institutions: A
Challenge and Perspective for Better Adult Learning and Education. Procedia-Social and Behavioral Sciences,
142, 97-103. https://doi.org/10.1016/j.sbspro.2014.07.594
[32] öksüz C., Uça, S., & Genç, G. (2009). Designing multimedia videocases to improve mathematics teaching with
technology:  Technology  integration  into  mathematics  education  project.  Procedia-Social  and  Behavioral
Sciences, 1(1). https://doi.org/10.1016/j.sbspro.2009.01.089
[33] Panfilov, S. A., & Nekrasova, N. R. (2014). The use of multimedia technologies in educational process of higher
school. Integration of education, 1, 95-101. https://doi.org/10.15507/Inted.74.018.201401.095
[34] Perevoshchikova, E.  N.  (2015).  Specificity of  formation of  universal  educational  activities at mathematics
l e a r n i n g  i n  t h e  p r i m a r y  s c h o o l .  I n t e g r a t i o n  o f  e d u c a t i o n ,  2 ( 7 9 ) ,  8 1 - 9 1 .
https: / /doi .org/10.15507/ Inted.079.019.201502.081
[35] Perminov, E. A. (2013). The role of the mathematization of science in the integration of mathematical and
methodical preparation of future teachers. Integration of education, 1(70), 29-35
[36] Polly, D., Wang, C., Martin, C., Lambert, R., Pugalee, D., Middleton, C. (2017). The Influence of Mathematics
Professional  Development,  School-Level,  and  Teacher-Level  Variables  on  Primary  Students'  Mathematics
Achievement. Early Childhood Education Journal, 45(1), 1-15
[37] Povarenkov, Yu. P., Mazilov, V. A., & Slepko, Yu. N. (2016). VII International scientific-practical conference The
system genesis of educational and professional activities. Psychological journal, 4, 118-120
[38] Privalov,  A.  N.,  Bogatyriova,  Yu.  I.,  &  Romanov,  V.  A.  (2016).  System approach to  organization  of  safe
educational environment in universities. Scientific Bulletin of National Mining University, 4(154), 99-107
[39] Rihter, T. V. (2008). The formation of cognitive independence of students of secondary schools in the process
of learning geometry. Journal "IZVESTIA: Herzen University Journal of Humanities and Sciences", 77, 371-375
[40] Romanov, V. A., Kormakova, V. N., & Musaelian, E. N. (2014). The system of training of future specialists:
quality management. Scientific Bulletin of the National Mining University, 2(146), 130-137
[41] Sarah, P. (2010). ICT professional development for teachers in online forums: analyzing the role of discussion.
Teaching and Teacher Education, 26(2), 252-258. https://doi.org/10.1016/j.tate.2009.04.004
[42] Sarantsev,  G.  I.  (2016).  Harmonization  of  professional  training  of  the  bachelor  in  the  educational  area
"Pedagogical  education".  Integration  of  education,  2,  211-219.  https://doi.org/10.15507/1991-
9468.083.020.201602.211-219
[43] Shushara, T. V., & Khuziakhmetov, A. N. (2017). The Problem of Professional Orientation of Youth: Trends and
Prospects. Man In India, 97(14), 197-205
[44] Tabach, M. (2012). A mathematics teacher's practice in a technological environment: A case study analysis
using two complementary theories. Technology, Knowledge and Learning, 16(3), 247-265
[45] Valeeva, R. A., & Gafurov, I. R. (2017). Initial teacher education in Russia: connecting theory, practice and
r e s e a r c h .  E u r o p e a n  J o u r n a l  o f  T e a c h e r  E d u c a t i o n ,  4 0 ( 3 ) ,  3 4 2 - 3 6 0 .
https: / /doi .org/10.1080/02619768.2017.1326480
[46] Verbitskiy, A. A. (2016). Education in the modern educational paradigm. Pedagogy, 3, 3-16
[47] Vinogradov, K. A., Galichenko, A. Yu., & Posokhova, N. V. (2014). Development of creative abilities of students
in  the  process  of  professional  learning  in  higher  education.  Integration  of  education,  2(75),  32-35.
https://doi.org/10.15507/Inted.075.018.201402.032
[48] Watson, G. (2006). Technology of professional development: long-term effects on teacher self-efficacy. Journal
of Technology and Teacher Education, 14(1), 151-165
[49] Wilson,  P.  H.,  Lee,  H.  S.,  & Hollebrands,  K.  F.  (2011).  Understanding prospective mathematics teachers'
processes for making sense of students' work with technology. Journal for Research in Mathematics Education,
42(1), 39-64. https://doi.org/10.5951/jresematheduc.42.1.0039
[50] Zeyer, A. F, Pavlova, A. V., & Simanyuk, E. E. (2005). Modernization of professional training: competence-based
approach. Moscow: Moscow Psychological-Social Institute
[51] Zobnina, T. V. (2006). Acmeological system of psychological preparation of future teachers. Pedagogy, 6, 70-75
